A remarkably large number of integral formulas involving a variety of special functions have been developed by many authors. Very recently, Ali gave three interesting unified integrals involving the hypergeometric function 2 F 1 . Using Ali's method, in this paper, we present two generalized integral formulas involving the Bessel function of the first kind J ν (z), which are expressed in terms of the generalized (Wright) hypergeometric functions. Some interesting special cases of our main results are also considered. MSC: Primary 33B20; 33C20; secondary 33B15; 33C05
Introduction and preliminaries
Integrals involving products of Gamma functions along vertical lines were first studied by Pincherle in  and an extensive theory was developed by Barnes Indeed, a remarkably large number of integral formulas involving a variety of special functions have been developed by many authors (see, for example, [] ; for a very recent work, see also [] 
where the coefficients A  , . . . , A p and B  , . . . , B q are positive real numbers such that
where p F q is the generalized hypergeometric series defined by (see [, Section .])
where (λ) n is the Pochhammer symbol defined (for λ ∈ C) by (see [, p. and pp.-]):
and Z - denotes the set of nonpositive integers. For our present investigation, we also need to recall the following Oberhettinger's integral formula []:
provided  < (μ) < (λ). http://www.boundaryvalueproblems.com/content/2013/1/95
Main results
We establish two generalized integral formulas, which are expressed in terms of the generalized (Wright) hypergeometric functions (.), by inserting the Bessel function of the first kind (.) with suitable arguments into the integrand of (.).
Theorem  The following integral formula holds true: For
Theorem  The following integral formula holds true:
Proof By applying (.) to the integrand of (.) and then interchanging the order of integral sign and summation, which is verified by uniform convergence of the involved series under the given conditions, we get
In view of the conditions given in Theorem , since
we can apply the integral formula (.) to the integral in (.) and obtain the following expression:
which, upon using (.), yields (.). This completes the proof of Theorem . http://www.boundaryvalueproblems.com/content/2013/1/95
It is easy to see that a similar argument as in the proof of Theorem  will establish the integral formula (.).
Remark We begin by stating the principle of confluence involved in p F q :
In view of this principle of confluence (.), for example, replacing y by y/b at the second integral of Ali's work [, Eq. (.)] and taking the limit |b| → ∞ on each side of the resulting identity, we obtain
provided  < (λ) < (ν) and |y/a| < . Again, let us try to reduce  F  to  F  in the integrand of (.) by using the principle of confluence (.). Replacing y by y/a in the  F  of (.) and letting |a| → ∞ in the resulting identity, we easily see that both sides reduce to zero. On the other hand, in view of the last expression of Next, we consider other variations of Theorem  and Theorem . In fact, we establish some integral formulas for the Bessel function J ν (z) expressed in terms of the generalized hypergeometric function p F q . To do this, we recall the well-known Legendre duplication formula for the Gamma function :
which is equivalently written in terms of the Pochhammer symbol (.) as follows (see, for example, [, p.]):
Now we are ready to state the following two corollaries.
Corollary  Let the condition of Theorem  be satisfied and μ, λ -
μ + ν, λ + ν ∈ C \ Z -  .
Then the following integral formula holds true:
Corollary  Let the condition of Theorem  be satisfied and
Proof By writing the right-hand side of Eq. (.) in the original summation and applying (.) to the resulting summation, after a little simplification, we find that, when the last resulting summation is expressed in terms of p F q in (.), this completes the proof of Corollary . A similar argument as in the proof of Corollary  will establish the integral formula (.).
Special cases
In this section, we derive certain new integral formulas for the cosine and sine functions involving in the integrands of (.) and (.). To do this, we recall the following known formula (see, for example, [, p., Eq. ()]):
By applying the expression in (.) to (.), (.), (.) and (.), we obtain four integral formulas in Corollaries , ,  and , respectively.
Corollary 
The following integral formula holds true: For λ, μ ∈ C with  < (μ) < (λ) and x > ,
Corollary  The following integral formula holds true: For λ, μ ∈ C with  < (μ) < (λ) and x > ,
If we employ the same method as in getting (.) and (.) to (.) and (.), we obtain the following two corollaries.
Corollary  Let the condition of Corollary  be satisfied and λ
Then the following integral formula holds true:
Corollary  Let the condition of Corollary  be satisfied and λ -μ, λ, μ ∈ C \ Z - . Then the following integral formula holds true:
) http://www.boundaryvalueproblems.com/content/2013/1/95
By recalling the following formula (see, for example, [, p., Eq. ()]):
and applying this formula to (.), (.), (.) and (.), we obtain four more integral formulas in Corollaries , ,  and , respectively.
Corollary  The following integral formula holds true: For λ, μ ∈ C with  < (μ) < (λ) and x > ,
Corollary  The following integral formula holds true: For λ, μ ∈ C with  < (μ) < (λ) and x > ,
If we employ the same method as in getting (.) and (.) to (.) and (.), we obtain the following two corollaries. 
